Impacts of Shading on Sponge-Cyanobacteria Symbioses: A Comparison between Host-Specific and Generalist Associations.
The marine sponge Lamellodysidea chlorea contains large populations of the host-specific, filamentous cyanobacterium Oscillatoria spongeliae. Other marine sponges, including Xestospongia exigua, contain the generalist, unicellular cyanobacterium Synechococcus spongiarum. The impact of cyanobacterial photosynthesis on host sponges was manipulated by shading these sponge-cyanobacteria associations. If cyanobacteria benefit their hosts, shading should reduce this benefit. Chlorophyll a concentrations were measured as an index of cyanobacterial abundance. After two weeks, shaded L. chlorea lost more mass than controls, while shaded and control X. exigua did not lose a significant amount of mass. Chlorophyll a concentrations in shaded X. exigua were lower than in controls, but were not significantly different between shaded and control L. chlorea. In addition, L. chlorea shaded in situ lost over 40% of their initial area, but did not differ in chlorophyll a concentrations from controls. These results suggest that Oscillatoria symbionts benefit their host sponges in a mutualistic association. Synechococcus symbionts may be commensals that exploit the resources provided by their sponge hosts without significantly affecting sponge mass. When shaded, Synechococcus symbionts may be consumed by their hosts or may be able to disperse from this unfavorable environment. These data support the hypothesis that more specialized symbionts provide a greater benefit to their hosts, but hypotheses concerning the dispersal abilities of these symbionts remain to be explored. Sponge-cyanobacteria symbioses provide model systems for investigating the costs and benefits of symbiosis and the roles of dispersal, environmental conditions, and phylogenetic history in determining the specificity of endosymbionts for their hosts.